Aims-(1) To assess the diagnostic relevance of peripheral blood immunocytochemistry in hairy cell leukaemia (HCL); (2) to compare the immunostaining ofbone marrow biopsy specimens with bone marrow and peripheral blood cytospins; (3) to evaluate the sensitivity of the different markers used; (4) (J Clin Pathol 1995;48:955-960) 
patients with no palpable spleen (n=4), (2) patients with splenomegaly <5 cm below the For morphological evaluation, the samples were fixed in 2-5% buffered glutaraldehyde for 1 h, postfixed in 1% osmium tetroxide (OsO4), and embedded in Epon.
For ultrastructural immunostaining, the cells were fixed in 4% phosphate buffered formaldehyde for 10 minutes, permeabilised with Triton X-100 (0-25% in phosphate buffered saline (PBS)) for 5 minutes, and incubated for one hour with CD22 and DBA.44 monoclonal antibodies (diluted 1:5 in PBS). After a second fixation in 2 5% buffered glutaraldehyde for 10 minutes, samples were incubated for one hour with a 10 nm colloidal gold conjugated goat anti-mouse antibody (BioCell Research Laboratories) diluted 1: 10 in PBS, postfixed in 1% OS04, and embedded in Epon. All the incubations were performed at room temperature. Semithin and ultrathin sections were stained with toluidine blue and uranyl acetate, respectively, and observed with a Philips CM10 electron microscope.
Comparison between groups were analysed using the Student t test; linear regression analysis was carried out to study the possibility of a trend across ordered groups.
Results

EXPRESSION OF HCL ASSOCIATED ANTIGENS IN NORMAL BONE MARROW AND PERIPHERAL BLOOD CELLS
Immunocytochemical staining of cytospins from five normal donors showed a median of 0 3% (range 0 1-0 7) CD103 + cells and 2-2% (range 2 1-2 7) DBA-44 + cells in the bone marrow, and 0-6% (range 0 2-0 9) CD103+ cells and 4 2% (range 3 2-5 5) DBA-44 + cells in the peripheral blood respectively. These were small round lymphoid cells. DBA-44 highlighted short thin cytoplasmic projections in a minority of peripheral blood small lymphocytes. No CD22+, CD103+, DBA.44+, or CD25 + cells with morphology of hairy cells were found in the bone marrow or peripheral blood of normal individuals.
Bone marrow biopsy speciments from five patients with normal cellularity showed rare scattered DBA.44 positive small lymphocytes. The staining pattern was membrane associated; no cytoplasmic projections were seen. gold particles staining leukaemic cells. Immunolocalisation appeared to be precise and background signal was low. Colloidal gold particles corresponding to CD22 uniformly covered the cell membrane and were also observed in the cytoplasm, apparently not related to any specific structure. By contrast, colloidal gold particles corresponding to DBA.44 were only observed on the cell membrane and were more heavily distributed along the villous projections of the cytoplasm (fig 3A and B) .
Discussion
The accurate diagnosis of hairy cell leukaemia has become important after the development I~of highly effective therapeutic agents (a->5 cm interferon, deoxycoformycin, 2-chlorodeoxyadenosine) that can induce responses in a high proportion of patients. spleen size. The small number of patients does not permit any statistical evaluation; the trend, however, supports the hypothesis that the circulating hairy cells originate from the spleen and spread to the peripheral blood.
The antilysozyme antibody was also helpful in the diagnosis of HCL by highlighting the low percentage of monocytes (1%), in patients with low peripheral blood leukaemic infiltration.
The bone marrow trephine biopsy is considered the most reliable diagnostic tool for HCL because of the high rate of "dry tap" caused by fibrosis.6 On the bone marrow trephine specimens, L26 and DBA.44 were useful in confirming the diagnosis of HCL and estimating the degree ofbone marrow infiltration.
These monoclonal antibodies, highlighting the characteristic cytoplasmic projections, were also able to detect scattered individual leukaemic cells in hypoplastic bone marrow. In contrast to a previous report,8 the sensitivity of DBA.44 was significantly lower than that of the L26 monoclonal antibodies. Because the small numbers of cells were enough to make cytospins, bone marrow aspiration provided sufficient diagnostic material in 14/15 patients, with a proportion of diagnostic hairy cells greater than 10% in all the samples. We found a lower percentage ofhairy cells in bone marrow cytospins than in bone marrow trephine specimens; the high proportion of CD3 positive lymphocytes on bone marrow cytospins, however, indicates that this difference was due to peripheral blood contamination.
Although Our results are in agreement with a larger series.5 However this is the first study that compared bone marrow, peripheral blood cytospin, and bone marrow trephine specimen immunostaining in the evaluation of the sensitivity of the markers used. We conclude that immunocytochemistry is a useful method which, in combination with routine morphology and histology, significantly enhances the accuracy in diagnosis of HCL and HCL variant. CD22 appears to be a valuable marker, but the application of a complete antibody panel is still recommended for higher specificity and sensitivity in the diagnostic procedure. Peripheral blood immunocytochemistry is always recommended, being diagnostic (HC>10%) in the majority of cases; long term follow up will establish whether the proportion of peripheral blood infiltration is of prognostic value. In combination with immunocytochemistry, ultrastructural analysis can be a useful tool for the diagnosis of HCL variant.
